Improved system for heterologous expression of cytochrome c mutants in Escherichia coli.
We improved an already existing cytochrome c expression system to a reliable, tightly controllable one to achieve a higher expression yield for single cysteine mutants of horse cytochrome c. The protein is heterologously overexpressed in E. coli together with the maturation coordinating enzyme heme lyase from yeast. Various plasmid constructs and host strains were tested for protein expression yield and routinely around 35 mg/L yield was achieved, which is a good result for a post-translationally modified enzyme. The purpose of producing cysteine mutants is to position accessible cysteine residues on the surface of cytochrome c which can be labeled with a photoactive redox dye, 8-thiouredopyrene-1,3,6-trisulfonate, TUPS. TUPS labeled proteins have been used for intramolecular and intermolecular electron transfer measurements. Here, we initiate the photoreduction of cytochrome c oxidase, the natural electron acceptor partner of cytochrome c by an appropriate cytochrome c mutant labeled with TUPS. The electron transfer from cytochrome c to the first cytochrome oxidase redox cofactor, copper A, is shown to be very fast.